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Abstract
OBJECTIVE: The objective of this systematic evidence-based medicine review is to determine
whether or not the zip skin closure device yields greater scar cosmesis outcomes than traditional
closure techniques.
STUDY DESIGN: Systematic review of two randomized controlled trials published in 2016 and
one non-randomized control trial published in 2017.
DATA SOURCES: All articles were published between 2016-2017 in the English language
including human based surgical scars and excluding laparoscopic scars and animal studies. All
articles were obtained through PubMed.
OUTCOMES MEASURED: Outcomes were measured based on scar photographs and in-person
scar evaluation. A blinded panel of board-certified plastic surgeons were used in two studies,
utilizing a 100-mm-long horizontal scale CVAS (cosmetic visual analogue scale) and a
Vancouver Scar Scale (VSS). Performing surgeons rated the scars using WES (wound evaluation
score), Likert-type 5-point scale, and a variation of VSS. Patients rated the scar in one study
using the Likert-type 5-point scale. All surgical scar cosmesis outcomes were compared at 3
months post-operation among all studies.
RESULTS: The study by Lalani et al. (Pacing Clin Electrophysiol. 2016 Oct; 39(10):1077-1082.
doi: 10.1111/pace.12926) showed comparable results between the zip device and sutures in
median sternotomies of the adult population. The study by Takana et al. (Ann Thorac Surg. 2016;
102(4):1368-1374. Doi: 10.1016/j.athoracsur.2016.03.072.) showed significantly better cosmetic
results using the zip closure device than sutures in pediatric cardiothoracic surgery. In the adult
population, a study (Ko JH, Yang IH, Ko MS, Kamolhuja E, Park KK. Int Wound J.
2017;14(1):250-254. doi: 10.1111/iwj.12596.) showed significantly better cosmetic results using
the zip-device than staples in total knee arthroscopy.
CONCLUSIONS: The zip device offers comparable if not better cosmesis results compared to
traditional closure techniques. Allergic reaction and epidermolysis are a potential side effect of
the adhesive and should be considered when applying the device. Otherwise, the zip device is a
time saving device that could offer comparable or superior results to sutures or staples in
children and adults.
KEYWORDS: zip closure; ziptype closure; zipsuture; wound and zip
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INTRODUCTION
Total knee replacements and cardiothoracic median sternotomies are among two
surgeries that necessitate an open procedure, leaving patients with a permanent, identifiable scar.
Each year, 805,000 median sternotomies1 are performed world-wide. Also popular, total knee
arthroscopies (TKA) are projected to reach 1.28 million by 2030.2 Scar complications include
keloid formation, hypertrophic scarring, skin infections, and dehiscence. Poor scar cosmesis and
aesthetics can lead to patient dissatisfaction, interruption of daily activities, decreased selfesteem, and social anxiety.3 Utilizing closure techniques or devices that can minimize scarring
may increase patient satisfaction and reduce potential post-operative complications.
Surgical incision and laceration closure procedures are utilized by physicians and
physician assistants throughout medicine, including emergency medicine and surgical
specialties. Surgeons strive to minimize iatrogenic scars, because despite hours’ worth of
surgery, the scar is the visual remnant that stays with the patient indefinitely. Minimally invasive
surgeries have gained popularity due to the size reduction of surgical incisions and scars,
creating less operative stress, and ultimately yielding a shorter recovery.4
Traditionally, more invasive surgical incisions are closed with sutures (monofilament,
braided, absorbable, and barbed), staples, and glue throughout surgical centers, emergency
rooms, and urgent care centers. Depending on the material used, intraoperative closure costs are
highly variable. For instance, hospital costs for a suture group were $15,593 ± $5,985 compared
to $16,794 ± $9,372 for a matched staple group.5 Another study found that closure costs were
$636 for a suture group compared to $1023 for a staple group.6 In the setting of an operating
room, it is estimated that suture use costs approximately $62 per minute.7 Materials are typically
chosen depending upon the patients’ circumstantial need, wound/incisional parameters, body
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part, and desired range of motion post-surgery.8 For instance, TKAs require early range-ofmotion that may conflict with the goal of a strong and tight wound closure.6
The zip-type closure device is an alternative non-invasive method of skin closure. It
consists of multiple interlocking plastic clasps that are attached to two adhesive strips as shown
in Picture 1.9 The strips are placed on either side of the surgical incision. Once in place, the
clasps are adjustable to approximate the skin edges as close as desired, mimicking a zip-tie
function.

Picture 1. Zip closure device.9

OBJECTIVE
The objective of this selective EBM review is to determine whether or not zip-type skin
closure devices yield better cosmetic outcomes than traditional closure techniques.
METHODS
This systematic review examines cosmetic outcomes of the zip closure device for surgical
wound incisions. A search was conducted on Pubmed database using the keywords, “zip closure;
ziptype closure; zipsuture; wound and zip.” Exclusion criteria were unpublished literature,
languages other than English, laparoscopic, or animal incisions. Inclusion criteria were articles
published in the past 5 years with patient oriented outcomes for surgical wound incisions using
the zip closure device. Three controlled trials were selected, two randomized trials (RCT) and
one non-randomized trial (NRCT). The populations studied were those who received a surgical
incision, particularly a TKA or a median sternotomy. The intervention under review among all
three studies was the zip closure device. The zip closure device was compared to conventional
closure techniques, specifically, Monocryl or Vicryl 4.0 sutures with Dermabond9, 5-0 Prolene
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sutures10, and 3 MTM PreciseTM staples.11 Surgical scar cosmesis was evaluated at 3 months postoperative in all three studies, either in-person or photograph, utilizing various scoring scales.
Table 1 outlines the demographics, search criteria, and interventions of each study.
Table 1. Demographics of the Included Studies
Study
Type
# Evaluated
Patients
# Patients
withdrawn
Age
(x ± σ)

Lalani, 20169
NRCT
37

Tanaka, 201610
RCT
136

Ko, 201711
RCT
90

3

13

9

Zip: 71yrs. ±14
Suture: 70yrs. ± 15

Zip: 18.6mo. ±36.8
Sutures: 16.8mo. ±25.3

Inclusion
criteria

-At least 18yo
-Life expectancy >1yr.
-Patients undergoing a
cardiac implantable
electronic device
-Requiring epidermal
closure
-08/2014-05/2015
-Bleeding disorder
-Past medical history of
Keloid formation or scar
hypertrophy
-Hypersensitivity to
nonlatex skin adhesives
-Atrophic skin
-Pregnancy
-Any skin disorder
affecting wound healing
Zip surgical closure
device VS. Monocryl or
Vicryl 4.0 simple
continuous suture
technique and
Dermabond® to seal the
incision

-Cardiac operation requiring
a median sternotomy
-Dept. of Cardiovascular
Surgery of Gunma
Children’s Medical Center
-Congenital patients
-06/2014 – 10/2015

Zip: 68.8yrs. ± 12.3
Staples: 70.38yrs.
±10.83
-TKA
-01/2015-03/2015

Exclusion
criteria

Interventions

-Chromosomal abnormality
other than trisomy 21
-Delayed sternal closure
-Patients who died within 3
months of the operation

-Previous surgery
-Deformity
-Systemic inflammatory
disease
-Cancerous condition
-Liver disease
-Kidney disease
-Patients using steroids

Zip surgical closure device
VS. continuous subcuticular
5-0 Prolene sutures and
surgical clip on the end

Zip surgical closure
device VS. 3MTM
PreciseTM Vista
Disposable Skin Stapler
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OUTCOMES MEASURED
A variety of graders, scales, and rating systems were utilized among the studies. Surgical
scar cosmesis was evaluated at 3 months post-operative using either in-person10,11 scar evaluation
or photographic9 scar evaluation by graders in all three studies. Two studies utilized a blinded
panel of board-certified plastic surgeons.9,10 The blinded panel in the study by Lalani et al.9 used
a 100-mm-long horizontal cosmetic visual analogue scale (CVAS). Evaluators graded the scar’s
quality on a 0-100mm line by placing a mark anywhere on the line, where 0 is normal skin and
100 represents the poorest results.9 The blinded panel in the study by Tanaka et al. 10 used a
version of the Vancouver Scar Scale (VSS). This version of the VSS accounts for pliability (0-5),
height (0-3), pigment (0-2), and vascularity (0-3).10 A total score ranged from 0-13 where 0
signified a normal skin grade in each category.10
Participating surgeons evaluated the scars using the Wound Evaluation Score (WES),
Likert-type 5-point scale9, 10-point-Scar Satisfaction Rating, and a different variation of the
VSS.11 WES allows graders to grant one point for each of the following: the overall appearance,
contour irregularities, step-off deformities, scar width, edge inversion, and inflammation, where
a score of 6 is considered optimal.9 A Likert-type 5-point scale where 1 is most favorable and 5
is the least favorable outcome.9 The Scar Satisfaction Rating is a scale of 0-10, where 10 is the
worst expected scar.9 The surgeons in the study by Ko et al.11 utilized a slightly different
variation of the VSS where pliability(0-4), height(0-4), pigment(0-3), vascularity(0-3) are taken
into account. A score of 0 represents normal skin and 14 represents the poorest outcomes. Lastly,
patients evaluated their outcomes on the previously described Likert-type 5-point scale as well as
a 10-point scar rating.9
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RESULTS
Two studies analyzed cardiothoracic surgery9,10 and one evaluated TKA patients.11 The
two studies that evaluated cardiothoracic surgery scars did so comparing the zip device to
sutures.9,10 The TKA study compared the zip device to staples.11 Only one study analyzed the zip
device in children.10
Tanaka et al.10 performed an RCT comparing the cosmetic appearance of scars following
the utilization of a zip device compared to sutures as the closure method for median sternotomies
in children with congenital cardiac defects. Patients were recruited from the Gunma Children’s
Medical Center in Shibukawa, Japan who received operations from June 2014-October 2015.10
The population at hand was considerably young, including infants and neonates.10 The average
age was 18.6 ± 36.8 months in the zip group and 16.8 ± 25.3 months in the suture group.10
Tanaka10 analyzed both first-time operations as well as re-operations. For the purpose of this
review, only the first-time operative group’s cosmetic outcomes will be considered. Onehundred-fifty patients were recruited into the first-operation group.10 Due to exclusion of a
chromosomal abnormality other than trisomy 21, one patient was excluded while the remaining
149 patients were placed into either suture group or zip group by a computed simple
randomization.10 Eleven more patients were excluded due to a delayed sternal closure.10 In the
end, Takana10 analyzed the cosmetic outcomes of 71 patients in the zip-group and 65 patients in
the suture group.
The cosmetic outcomes were measured at 3 months post-operative by two plastic
surgeons who were blinded to the procedure.10 Outcomes were measured with the VSS which
accounts for pliability, height, pigment, and vascularity.10 A total score ranged from 0-13 where
0 signified a normal skin grade in each category.10

The group showed cosmetic appearance
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significantly superior to the suture group in each of the categories. Total score for the zip group
was 2.3±1.7 and was 5.0±2.3 in the suture group with a p-value of <.001. Findings are described
in Table 2.10
Complications in both groups included wound infection and wound dehiscence but were
not found to be significantly different.10 Skin discoloration, epidermolysis, and exfoliation of the
device were temporary complications that occurred in the zip group.10
Table 2: VSS and Complication Comparisons of the Zip and Suture groups.10
VSS

Zip

Suture

p-value

Vascularity

.5 ± .7

1.2 ± .8

.002

Pigmentation

.3 ± .5

.8 ± .6

<.001

Pliability

1.0 ± .8

1.8 ± .9

<.001

Height

.5 ± .6

1.0 ± .6

<.001

Total

2.3 ± 1.7

5.0 ± 2.3

<.001

Another study by Lalani et al.9 analyzed scar cosmesis comparing the zip device to
sutures with Dermabond following cardiac device implants. The superficial skin layer was closed
using either the zip adhesive device or Monocryl or Vicryl 4.0 sutures with Dermabond.9 Lalani9
recruited 40 patients undergoing cardiac electronic device implantation between August 2014
and May 2015.9 The RCT lost 3 patients to follow-up due to one non-procedure related death,
one who did not return post-op, and one who required a repeat procedure.9 The patients were
similar in age, 71 ± 14 and 70 ± 15 in the zip device and suture group, respectively.9
At three months, photos of the scars were used to assess cosmesis by 3 board-certified
plastic surgeons using the CVAS.9 Also at three months, and in-person, the patient’s surgeon
graded the scar using the WES, where a score of 6 is considered optimal.9 Patients and surgeons
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then utilized the 10-point Scar Satisfaction Rating where 10 is the worst expected scar.9 Lastly,
patients and surgeons used a 5-Point-Likard scale, where 5 is the least favorable outcome.9
The independent panel rated the zip group at a 35.8 and the suture group at a 40.6, where
0 is normal skin and 100 is the poorest outcome.9 The patient’s scar satisfaction was measured at
1.32 for the zip group and 1.22 for the suture group, where 1 is most favorable and 5 is least
favorable.9 The patient’s overall scar rating was a .87 for the zip group and 1.04 for the suture
group, where 0 is the best expected scar and 10 is the worst expected scar.9 The WES, scored by
the surgeons, were found to be equal at 6 for both groups.9 The surgeon scar satisfaction was
1.00 and 1.06 in the zip group and suture group, respectively.9 Lastly, the surgeon scar rating
was .24 for the zip group and .41 for the suture group.9 None of the scores measured by the
independent panel, the patients, or the surgeons were found to be significantly different between
the zip and suture group.9 The scores and ratings can be found in Table 3.
Table 3. Ratings by the independent panel, patient, and surgeon in the Zip and Suture groups.9
Zip

Suture

p-value

Independent Panel:
Scar Cosmesis Rating
Patient: Scar Rating

35.8

40.6

.655

.87

1.04

.651

Satisfaction

1.32

1.22

.510

6.0

6.0

1.000

Scar Rating

.24

.41

.516

Satisfaction

1.00

1.06

.462

Surgeon: WES

A study by Ko et al.11, compared the zip closure device to staples in TKA between
January and March 2015. A total of 90 patients were evaluated after 9 were excluded due to
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follow-up loss, revision surgery, or poor general condition.11 This controlled trial alternated
between closure methods, which determined the two groups.11 The two groups were not
significantly different based on demographic characteristics.11 The average age of the zip group
and staple group were 68.8 and 70.38, respectively.11
At 3 months, the scars were evaluated using a different version of the VSS than the one
utilized by Tanaka et al. In this study, a score of 0 represents normal skin and 14 represents the
poorest score.11 At 3 months, Ko11 found that the zip group scored significantly better at 4.6 ± .7
compared to the staple group scored 6.9 ± 1.3.
Wounds were evaluated for complications including infection, hypertrophic scars,
hematomas, dehiscence, necrosis, and allergic reactions.11 Allergic reactions were found to occur
more often in the zip group whereas hypertrophic scars were most common in the staple group,
none of which were significant differences.11
Table 4: VSS and Complication Comparisons of the Zip and Staple groups.11
VSS

Zip

Staples

p-value

Vascularity

1.0 ± .4

1.9 ± .4

.007

Pigmentation

1.2 ± .3

2.1 ± .6

.032

Pliability

1.1 ± .3

1.5 ± .7

.324

Height

1.3 ± .3

1.9 ± .7

.423

Total

4.6 ± .7

6.9 ± 1.3

.043

DISSCUSION
This evidence based systematic review analyzes the zip closure device for post-surgical
scar cosmesis outcomes in patients receiving either cardiothoracic surgery or TKA. Both surgical
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operations are considered open techniques that leave patients with notable scaring. Comparing
the cosmetic outcomes of the zip device to traditional closure techniques posed several research
limitations. Throughout this review, neither study utilized the same standard measuring tool to
assess the cosmetic outcomes. In 2015, Nguyen et. al.14 reviewed scar assessment scales and
determined that there is no gold standard scar scale that exists. The VSS was created to generate
a score to match a subjective assessment with the focus of pliability, vascularity, pigmentation,
and height. Even the VSS scoring was slightly modified between the studies by Ko et al.11 and
Tanaka et al.10 Despite differences among the scoring systems, all 3 studies were measured at 3
months post-operative, which is one factor of consistency for this review.
Of the three studies, the study by Lalani et al.9 had the smallest sample size and reported
no significant differences between the zip group and the suture group. The two other studies,
however, had double and quadruple the sample size and both found significantly better cosmesis
results among the zip group compared to traditional closure techniques.10,11 Two of the studies
assessed scar cosmesis post cardiothoracic surgery by comparing the zip device to sutures,
however, they assessed different populations; one was in children10 and the other adults.9 This
offers some generalizability in regard to the age of patient population, but limits the precision.
Currently, there is one company with the patent on the zip device, called ZipLine®
Medical. The zip device costs between $60-$85 as reported by Lalani9 and Tanaka,10
respectively. The product comes in varying closure lengths up to 24cm, with prices adjusted
accordingly.12 The general public is able to purchase the zip device for approximately $29.99 for
1 application (4 locks).13 Lalani et al.9 found that vicryl sutures cost approximately 5$ per suture.
As reported earlier, it is estimated to cost nearly $62 per minute to suture in the operating room.7
Eggers et al.6 reported that it takes roughly 15 minutes to suture following a TKA. Since time is
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money, it is important to note that the zip group had significantly shorter skin closure times when
compared to the suture group, 113.0 seconds and 375.9 seconds, respectively.10
CONCLUSION
The evidence is conflicting on whether the zip device yields better scar cosmesis than
traditional closure techniques. The studies demonstrated comparable, if not better results by
utilizing the zip closure device compared to traditional closure techniques. The potential adverse
effects of the zip device are allergic reactions or epidermolysis to the adhesive. These effects
should be considered when applying a zip device to a person with known skin sensitivities.
While the zip device is showing good cosmetic results at 3 months, another follow-up between 618 months should be considered to assess full maturation, vascularization, and texture
progression of the scar’s formation.14 Future studies may want to consider utilizing a different
scoring system. The Patient and Observer Scar Assessment Scale (POSAS) and modified
POSAS are good potential scales, as they hold the ability to rate the overall impact that the scar
makes upon the patient, in a combined provider and patient-oriented approach.14 Lastly, a
bilateral TKA comparison of closure techniques may be useful in excluding differences between
patient’s skin type, color, sensitivities, or underlying keloid or hypertrophic skin conditions.
Medical professionals should consider becoming more familiar with the application of the zip
device, its time saving capabilities in the operating room, as well as its potential for improving
scar cosmesis outcomes.
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